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INTRODUCTION

lllusory Truth Effect: the tendency to perceive repeated
statements as more believable even when they are false

[].

Need for cognition: a cognitive trait which describes the
tendency to engage in effortful thinking. Individuals with
high NFC tend to engage in more effortful thinking than
those with low NFC.

Research Question: What is the influence of cognitive
abilities on people’s susceptibility to believing false truths?

Hypothesis: NFC will moderate the ITE

METHODOLOGY

Participants :
o N= 273, English speaking Canadians 1 Al
» Ages = 18-26 i
@ =
Materials

» Statements for truth rating [2]

 e.g. “Lima is the capital of Chile”

 NFC assessment [3]

» e.g. ‘| would prefer complex to simple problems’

Procedure
e Interest rating on trivia questions
« Truth rating on trivia questions
o Complete nfc questionaire

-®- . COGNITIVE DIFFERENCES & REPETITION INFLUENCES
ONE’S SUSCEPTIBLITY TO THE ILLUSORY TRUTH EFFECT

By: Kyla Allan, Anna Cole, Rebecca Ferguson, Olivia Holm

There was a main effect of NFC, indicating a
significant difference between participants with
high and low NFC

There was no main effect of repetition on ITE
after controlling for both age and gender of
participants

A significant interaction was found between
repetition and NFC groups. This means that the
effect of repetition varied based on NFC group.

Mean scores of the ITE
for repetition and NFC

Repeated Non Repeated
High NFC m Low NFC
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IMPLICATIONS

These findings suggest high-NFC individuals
process information more deeply, increasing fluency
processes. These results could be used to inform
media-literacy education, and future research on the
complex relationship between repetition and belief,
and the effect of individual differences.

NFC and ITE: Important role in cognitive pathways
relating to how people process information and may
offer some explanation as to why some people are
more susceptible to repeated falsehoods than others.

Repetition: Our results show a complex relationship,
indicating that its effects on ITE are not as
straightforward as they may seem. Instead, some
demographic characteristics, including age and

gender, may play a unique role Q
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L
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ALLOCATION OF COGNITIVE EFFORT IN DEPRESSION
DURING NATURALISTIC READING
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Introduction

Major Depressive Disorder has been linked to
alterations in attention, cognitive control, and
motivation (Pizzagali, 2014), yet its impact on

naturalistic language processing remains

unexplored. To date, research on depression and

language has focused primarily on offline measures

or simplified experimental paradigms (Rayner,
2000).

Novelty
This study leverages eye-tracking in a naturalistic
reading context to capture continuous processing
dynamics (Futrell et al., 2018), offering a novel
approach to disentangling whether observed
differences reflect core linguistic deficits or altered
effort allocation (Fedorenko et al., 2013).

Hypothesis
Core Question

Does depression alters the language processing or
allocation of cognitive effort?

Early .
Lexlcil Depression symptoms affects
Processing reading speed/behavior
Late Depression symptoms will
Stage :
Processing modulate the re-reading or
regression during reading
Effort Depression symptoms alter pupil
Allocation

dilation during reading

1.The Natural Stories Corpus - Futrell et al 2018

2.Broad demain generality in focal regions of frontal and parietal cortex - Fedorenko et al., 2013
3.Depression, stress, and anhedonia: toward a synthesis and integrated model - Pizzagali, 2014
4_Eye movements and attention in reading, scene perception, and visual search - Rayner, 2009

Methodology

66 participants, Mean age = 21.65

Online Session In person Session

Beck Depression Index (Depression) Eye tracking testing

; short stories from
Peabody Picture Vocabulary Test, Test

) fiction (Furtrell et al)
for Receptive of Grammar (Language)

Kaufman Brief Intelligence Test (IQ)

For data analysis we used SR Research
Data Viewer and R statistical software

for linear mixed modelling.

Results
Participant level analysis didn’t show any changes in fixation time,
re-reading pattern, or pupil dilation. In word level analysis models
of rereading revealed no significant effects of BDI ([3 = 0.002, SE =
0.006, p = .73). Variance showed that rereading behavior was
primarily driven by word-level variability rather than participant.

Fixed-effect estimates across models
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Estimate (95% CI)
Word frequency BDI score did not BDI score x word

having strong impact fixation frequency - significant

in dwell time model.

negative effect. duration
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Discussion

Altered Engagement Theory

Early :
Lexical Depression symptoms affects
Processing reading speed/behavior

Early word recognition
is intact. Depression
increases sensitivity to

;::; Depression symptoms will hngwtstzc d?'fflculty
e —s ¥
Processing modulate the re-reading or dMVl’J’Lg integration /
regression during reading
reanalysis. Depression
All.oi?;: ___/Depression symptoms alter pupil alters effort engagement
jon~ 1 ”

dilation during readi
i on word frequency

High BDI may be exerting more effort overall, but not

selectively for harder words. We controlled for

language and cognitive ability to isolate depression-
specific effects

Thanks to
Marina Panfilova, Nayna Kirubakar, Grace Yee, Fatemeh
Maleki, Aahana Uppal, Amanda Schimdt, Naomi Brake

Future directions/Conclusion

Word valence based modelling approach.
Combining neural measures with eye tracking.
Depression selectively alters when and how
cognitive effort is deployed during reading.
Overall, depression did not affect early lexical
processing but modulated later-stage integration
and effort allocation, particularly under
increased linguistic difficulty.




Let’s play telephone!

Quantifying the effect of transparency bias on Ianguage evolutlon

Carleton §2

University N~

Background

Learning biases and language development
* Learning bias:
* People make less mistakes with specific patterns
» People are more likely to infer specific patterns from limited data
* Applied to language:
» Learners introduce mistakes which regularize the language
* When forced to extrapolate, learners create new utterances that
adhere to their biases
 Random communication system becomes “structured” — symbols
systematically map to meanings

Proposed learning biases affecting language development
* Simplicity
 Bias toward patterns that minimize the number of words
» Claim: learners’ mistakes and inferences make language simpler
* Transparency
* Bias toward patterns that map every word to exactly one meaning
* (Claim: learners’ mistakes and inferences make language more
transparent

Iterated learning procedure

* Like a game of “telephone” (Figure 2)

 Participant responses on a vocabulary test are used to train next
participant in the chain

Used to investigate the influence of learning biases on language
development

Kirby et al.s Experiment

Predicted language: Compositional
se- triangle

-tu spiral

-mi line

Figure 6: Predicted word-
meaning mapping

Figure 5: Prediction for the structure of the
artificial language at the end of the chain

-
o

Simple mapping

Aya Amer, Olessia Jouravlev
L-Neuro Lab, Department of Cognitive Science, Carleton University

Issues with Kirby et al.

COAIGHLNTT

Transparent mappin
P PRI thislbooklToPldifficultlcop

Figure 1: Mappings between words (green) and meanings (purple)
reflecting the different proposed learning biases

Research Questions

Figure 2: The iterated learning procedure

Initial language: Unstructured

betu lami seko

Figure 3: Initial structure of the artificial
language

Resulting language: Degenerate

Figure 7: Structure of the artificial language
at the end of the transmission chain

Aim: modify Kirby et al.'s experiment to contro/ for English-
specific learner biases
Is the development of language through repeated learning
influenced by simplicity bias or transparency bias?
1. Can we replicate Kirby et al.'s simplicity bias finding?
2. If we control for the confounds in Kirby et al., will
languages develop transparent, compositional structure?

circle
spiral

circle line

triangle

seko :
line

Proposed Experiment
Figure 4: Initial word-

meaning mapping

* Experiment 1: Replicate Kirby et al.
* Label each stimulus with a single word
* Experiment 2: Label the stimuli with a variable number of
syllables, separated by spaces
» Allows participants to overcome the English-specific
assumption that one word = one meaning
 Variable number of syllables is to avoid biasing subjects

toward compositionality

circle
spiral

triangle

circle
line
triangle
line

Figure 8: Final word- Referen ces

meaning mapping

Artificial language
« 27 items (Figure 10)

Materials & Methods

Participants
e 200 participants (Figure 9)
* 10 transmission chains x

10 participants per chain x
2 experimental conditions

X 3 numbers
Labels in Experiment 1:
same length, no spaces
* “wuneho”
* "betoga”
*  "nukagi”
Labels in Experiment 2:
1, 2, or 3 syllables, spaces
* “wuneho”
* "betu”
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Figure 9: Example of 10 transmission
chains with 10 participants each

% 7 ais

Figure 10: Example items (Beckner et al., 2017)

Procedure
« Participant trained on 12/27 items
* See each item with its label 3 times in random order
* Periodic matching task as attention check
« Periodic free-response task
* Participant tested on all 27 items
« Type the label for each object in free-response box
» Participants’ answers become the training set for the next
participant

\ariables of interest
* Structure
* Expected to increase moving down the chain
* Transmission error
* Expected to increase moving down the chain
* For Experiment 2: Proportion of 1-, 2-, and 3-word labels
* Proportion of 3-word labels expected to increase moving
down the chain
Final language includes mostly one-word labels -
simplicity bias
Final language includes mostly three-word labels -
transparency bias

Beckner, C., Pierrehumbert, J. B., & Hay, J. (2017). The emergence of linguistic structure in an online iterated learning task. Journal of Language Evolution, 22), 160-176.
Kirby, S., Cornish, H., & Smith, K. (2008). Cumulative cultural evolution in the laboratory: An experimental approach to the origins of structure in human language. Proceedings of the

MNational Academy of Sciences, 105(31), 10681-10686.




Presupposition and Reasoning in Conditionals:
A Theory-Based Study of Humans and LLMs

Tara Azin', Yongan Yu?, Raj Singh', Olessia Jouravlev’

1Carleton University, Department of Cognitive Science
McGill University, School of Computer Science

INTRODUCTION SETUP RESULTS RESULTS

Pgn . . . ngn Instructions H m n . m n h W . I

Presupposition projection in conditional sentences o retings tithout Context uman judgments showed a clear interaction

. . . . . In this task, imagine you are participating in a get-to-know-people activity. Suppose thi th _
SltS at the |nterseCt|0n Of Semantlcs, pragmatlcs, and thatthereareaiunc):mofcargswit:nan?esongthem, alongF\)Nit:asmalli)::ientipf;ng 3.50 1 between prOpOSItlon prObabIIIty and A p relevance’

i . . . . detail about the person (e.g., where the person is from). This information is provided . . . .
prObab”lSth reasonlng However, |t remalns Iargely onlytoidentifyv:)hichpe(rsgnisbeingtalEedabout. ) ’ 5.25 - Wlth |rre|evant anteCedentS ImpOSIHQ StrOng
unevaluated in large language models. This study Suppose that someone is tasked with selecting a card at random, and then - penalties especially for low-probability items. Among
. . depending on who the card identifies -- they have to say something they know about 500
presents a - controlled behavioral - comparison - of e T e e e models, Qwen2.5-7B and Llama-3.1-8B aligned
human and LLM presupposition judgments on s e, Please respond using a scle om O very unely 807 ery ety ", most closely with human ratings, yet scored lowest
conditional sentences of the form If A, Bp, where the | o | | = . . . .
] ] First, let’s practice with two items. Please click “Next” to continue. on the reasor“ng CheCk“St Wh||e propnetary mOdels
relationship between the antecedent and the A o 4251 - ' 4 th ) " This d o
. eqn . . . B —_—— g i -p Relevance

projected presupposition is varied. Using a normed i - & e Showed The Opposite patieth. This dissociation
dataset of 90 items and likelihood ratings from 120 sl | S e suggests that behavioral alignment with humans
human participants and four LLMs, we investigate ow oronosition obability high shows surface-level pattern matching rather than
how antecedent—presupposition relevance and true pragmatic competence.
contextual Iinformation  affect presupposition

Human ratings (With Context)

interpretation. Our findings show that while some
models approximate human judgment patterns, this
alignment appears to stem from surface-level
pattern matching rather than real pragmatic
competence.

DISCUSSION

Our results highlight an important gap in LLM
pragmatic reasoning. Matching human behavior and
understanding language the way humans do are not

and high-probability (e.g., having a smartphone) . $ et the same thing. Models that best mimic human
SETUP ownerships, each embedded in a conditional with a : | 5 relevant _ presupposition judgments do so through distributional

Mean Rating
= o o o
(O] ~ o N
o Ul o ul

Stimuli Design. Base propositions spanned low-
(e.g., having a wetsuit), mid- (e.q., having a brother),

A-p Relevance

possessive trigger. Antecedents were selected to Popiositian Prabsabilfy pattern matching rather than principled pragmatic

We constructed 90 conditional sentences of the form induce graded A-p relevance, for instance, being a inference. This is a distinction that is invisible to
I';\A’ Bp ?cross tr:ree Ianteclzedentt—presupﬁ otsmcl)n t scuba diver is highly relevant to having a wetsuit, o W o Qun o= Uama o= G ~o- Gamin accuracy-based metrics alone. Minimal context
; n dp|)r rreel ee\>/aa nr][c):?/ a?i\c/IZtSec(jr?her:)/ng :Onrgfr\:i nz ;teuz\;an | while liking coffee is irrelevant. This crossed design :‘s’: ———— improved human sensitivity to probabilistic structure
with 30 native English speakers. Each sentence was allowed us to examine how proposition probability g,,,,. but often introduced inconsistencies in model outputs.
paired with a target presupposition for likelihood and antecedent relevance jointly shape Es-s- These findings emphasize the need for theory-based
rating. presupposition judgments. :::: evaluation frameworks that combine behavioral

. measures with reasoning assessment to meaningfully
o ——— I
speakers recruited via Prolific rated each item on a . . ’ . S e =3
0—7 Likert scale under two conditions: with and developed a th_eory-lnformed C.heCk“St g_rounded n *_f':: Pt
without minimal identifying context. The same stimuli formal semantics and pragmatics (covering accuracy, — . = REFERENCES
and instructions were given to four LLMs (GPT-5, presupposition handling, pragmatic criteria, and i
Gemini-2.5-flash, Llama-3.1-88, and Qwen2.5-7B) conerence). Aludge mode (Llaude Hak 4 o, Lo Aosa e o 65 Pt k653 3548 30
which additionally produced chain-of-thought evalua_ted each_ reasoplng trace against 52-59 Pma_ry »  T.Azin, D. Dumitrescu, D. Inkpen, and R. Singh. "Let's CONFER: A Dataset for Evaluating
easoning traces checklist questions, with human annotators validating e chemes oo o™ "

' 5% of outputs (89% inter-annotator agreement). 10.21428/594757db.13f92bbd.

e S. Sravanthi, M. Doshi, P. Tankala, R. Murthy, R. Dabre, and P. Bhattacharyya. "PUB: A
Pragmatics Understanding Benchmark for Assessing LLMs' Pragmatics Capabilities". In:
Findings of the Association for Computational Linguistics: ACL 2024. Association for
Computational Linguistics, 2024, pp. 12075-12097.
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The Effect of Medium on Code Tracing Outcomes

Caitlin Creaser

-

Code tracing is the process of simulating how a computer executes a

program. This involves keeping track of variable values and state of program

execution.
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Problem 1
total = 100
count = 1
ecores: =-119: 14 .13 -7- 3 -5 4]

for val 1n scores:
if val < 5:
total = total - val
count = count + 1
print( count, total )

\_

N

/
Problem 4

CaAFds =151 10 0.5 9.2
resultl = 0
resutt? = 1
final = 40
for element 1n cards:
if element > 4:
resultl = resultl + 1
1f element < 5:
result?2 = result2 + 2
final = final - element
print(resultl, result2, final)

/ Problem 1
< 1000%
o
\ :c-; 80.0%
&
= 60.0%
o
g, 40.0%
§ 20.0%
N
0.0% laptop
Problem 4

paper

~

Proportion of Strategies Used
by Modality

condensed
H calculation

variable value
B sequence

assignment
sequence
i assignment+comp
g words focused trace
cross out
table
other
[]none

tablet

100.0%

condensed
Hcalculation

variable value

-

/NG

-

Code Tracing Strategies

Assignment + Computation Sequence

Val=10> 5, count =1+ 1 = 2, total = 100
Val=1<5,total =100-1=99
Val =13 <35, total =99

Cross Out

Condensed Calculation Assignment
Sequence
l) L 1 -2 Line 1:
ke |00 -4~ 34
*”lOD total=100
count=1
Table S B, Line 2:
| —= )
T 0L total=100
coony 1213 g - | count=2

Words-Focused Trace

§31 qﬁfd Lo LhWWNE =

— doto\ 1S @3 ; 5
ime S eyl WA &
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e
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it 10D 13 SKETRICCE S vanu

Fota _
Variable Value
Sequence

Other 7 2. [0
A strategy is used which cannot fit into 7 3 ﬁ
any of these categories and cannot be __#> 4_ /{}
considered a combination of these o
strategies. — S- / (
None

>71 [
No code trace is provided. Only an é
answer is written. F? 4 q

\_

/

~N

) sequence
&\’ assignment
80.0% Dsequence
8 .assignment+computa
D 50.0% -
= U7 [l words focused trace
N i cross out
O 40,09 [Jtable
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none
Q ]
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Q
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Q
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Variables of Interest

a correct value

e.g. In problem 1, if the final output values of count

o Correctness: number of printed variables containing

and total are both correct, a score of 2/2 was

assigned.

Completeness: for each iteration of the loop, a
score was given when a value was written for a
given variable. This was averaged across each
labelled variable (Problem 1: total, count, val, and

tracking the conditional).

~

/

Completeness

Problem 1

N
o
o
o

30.00

N
o
o
S

10.00

Mean Completeness (%)

0.00

laptop paper

Problem 4

40.00

30.00

N
O
o
S

10.00

Mean Completeness (%)

0.00

tablet

laptop paper

tablet
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a Background

a Method

Keeping he Mind Moving During Aging

Carleton University, C

Procedure Flowchart

Functional Near-Infrared Spectroscopy (fNIRS)

CANA

ab

e Conclusions

€ Some older |nd|V|d_uaIs maintain Cogr.ntlve 3 | N AN N ST N Vs courc? Dete ™ # These preliminary results provide partial,
performance desp_lte age-related brain Regrmtm.ent & Online Questionnaires In-person Lab Visit ‘ 'crw c visual support H2 where physically active Oas
changes, suggesting compensatory neural . rouping )L (50 mins) ) (70 mins) ) ks = may show brain activation patterns that are
mechanisms (Stern, 2002). —— — [ Scalp f—y ‘E more like YAs.
. . (Younger\ " older ) (g CANAL Intake (o='_'| Montreal Cognitive g/ﬂﬂy Skull E
% Functional near-infrared SpeCtrOSCQPY (NIRS) Adults Adults Questionnaire 0—0 Assessment ;_(‘—-’:_; © % Across the YA-OA comparison, HbO showed
research showg. gerebral oxygenatlon reflects 18 -25 50+ Pathological Factors | (- r|;|‘ (MoCA) ) - ) \_ Time > ) the clearest task-related patterns, while HbR
both neural activity and cardiovascular health, Years Old | | Years Old ' - ' N was more regionally variable, with greater
which varies with aging and influences Fitzpatrick & 470 N-Back Task differentiation emerging in the 2-back
cognition (Suhr & Chelberg, 2013). Andre Walker {\/} fNIRS Cap Setup condition
Skin, Hair 9 S ) '
% However, hOVY cgrdlovascular dynamics (eg ~N : ~ & Although the OA-only effects were not
heart rate var_lablllty; HRV) suppo_rt cogn_ltlve BPAQ & MBPAQ Resting State Scan significant, the spatial trends suggest that
reserve remains unc_lear. Integratlng bra_m, n=68 n =65 Physical Activity (5 mins) higher sport and sport-leisure activities may
behawour_, and phys_lology using accessible - o\ / < | - support more youth-like neural recruitment
methods I|k_e fNIRS IS crltlca_l_for | | CRI "LH scoo) [ | R during cognitive demand.
understanding cognitive resilience in aging. 9 - Q Q N-back Task
Cognitive Reserve ‘D' (30 mins)
Measures ) U )

a Objectives

Younger & Older Adult Comparison

a Future Directions

1. Examine the relationship between g¢ Future work will build on the expected
cardiovascular health via physical activity, Physical Activity Bootstrap Ratios Explained Variance per Dimension + Permutation Tests behavioural effects observed on the n-back
cognitive performance, and brain activation task by testing whether better performance in
during an n-back task. Sport-Leisure Score YA o 3 - £ physically active older adults is associated

Household Score YA 2 B 2 with more youth-like neural activation
2. ldentify neural patterns supporting Resting Heart Rate YA % § S patterns.
compensatory mechanisms. __HbO | ¢ Leisure Score YA > S 1S §
Work Score YA < 8 o % In addition, the present OA-only findings did
= Sport Score YA 2 o | s i not reach significance, which may reflect a
|5 Sport Score OA g Y S = small sample size rather than the absence of
- Work Score OA S 18 & meaningful effect.
Sport-Leisure Score OA % 8 _ 1 N _,g
CRUNCH Leisure Score OA % uqu g A larger sample size will help determine
Household Score OA = | o E whether the observed neural trends are
3. Evaluate fNIRS as a tool for studying the Resting Heart Rate OA L o~ £ reliable and whether physical activity is

brain-heart interactions in the aging
population.

| HbR | |

-4

-2 0 2 4

Bootstrap Ratio (BSR) Dimensions

associated with both improved task
performance and more youth-like brain
activation in older adults.

Older Adult Only Comparison
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e Hypotheses

g¢ Based on research indicating a relationship
between cardiovascular health, physical

Physical Activity Bootstrap Ratios Explained Variance per Dimension + Permutation Tests

o _ . .
activity, cognitive reserve, as well as o ¥ % Jour_nal of the International Neuropsychological
mpensatorv models of niti in | Sport Score - o Society, 8(3), 448—460.
compensatory moaeis of cognitive aging | 2 - S https://doi.org/10.1017/s1355617702813248
(HAROLD, PASA, and CRUNCH), the current ~ [_HbO | S ortLeiure Score § o s &
study proposes 2 hypotheses: | 5 H 3
() o o @)
S Resting Heart Rate -% Q Q & Suhr, J. A., & Chelberg, M. B. (2013). Use of near-
$#& (H1) Physically active older adults will 5 u%- Q - 1 o _% infrared spectroscopy as a measure of
outperform less active older adults on the - Leisure Score = S 5 cerebrovascular health in aging adults. Aging,
-back task o 1S 9 Neuropsychology, and Cognition, 20(2), 243—-252.
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Non-finiteness and Ergative Case Marking
by Chester Leopold

1 Ergative and Accusative Languages 4 What is non-finiteness?

(1) John saw him. Theorists typically define non-finiteness as the absence of tense and agreement in a clause and the
NOM/Accusative Alignment:

(2)  He danced inability for a non-finite verb to appear as the main verb of clause (Santorini and Kroch 2007; Carnie 2021):
' (Subject.NOM) transitive verb object. ACC
(3) *Him danced.

(SubjectNOM) intransit ] 2 Are Hindi raising constructions an exception to Bobaljik’s rule? (21) a. | want [him to eat asparagus]. (non-finite)
ubject. intransitive ver
(4) “Billsaw he. b. *I want [him to eats asparagus]. (finite)
(5) (Basque:) (14)  Kabiir-ne bahut barii  galtii ‘ kar d-ii 3 (,‘thii)].
Kabir(masc)-erg very big mistake(fem) do give-perf.fem Dbe.pst.fem
lag-tii- - :h“ L (22) a. He gives both of the charities money. (finite)
a Nekane-k Miren eta Jon ikusi ditu. Ergative Alignment: : t.un.-lmpt”'“ " n.pst.tup , .
Nekane-E Miren.A and Jon.A seen AUX.3pA.3sE g y
‘Nekane saw Miren and Jon. Subject. ERG transitive verb (object.ABS) (“somewhat marginal for some Hindi speakers”)
b Miren eta Jon  etorri dira. (Subject.ABS) intransitive verb Mahajan (2017) claims that no matter what, the subject “Kabir” must get its ergative case as the transitive subject of “to have made” However, Johns and Smallville (1999) note that linguists do not consider all languages to behave the

Miren. A and Jon.A come AUX 3pA inside of the non-finite clause.

same with respect to non-finiteness, (this makes it challenging to correctly categorize the sentences
‘Miren and Jon came.’

This satisfies the Hindi rule that ergative case can only be assigned in perfective clauses. that are relevant to testing Bobaljik’s hypothesis):

Mahajan considers two possible structure for (14):

What happens to the case marking of subjects in non-finite clauses?

i. The ergatively marked “Kabir” stays inside of the non-finite clause and breaks Bobaljik’s generalization. Main clause  Tense Agreement

In English, nominative case cannot appear on subjects in non-finite clauses (Rezac et al. 2014, Coon 2017): ii. “Kabir” moves with its ergative case to the subject of the finite verb “seemed” through raising out of the non-finite clause: +MC ~T —A Russian Infinitivals; Middle Welsh
infinitivals
(7) John saw [him catch fish]. (accusative embedded subject) —MC + —A | Tamil participles; Lezgian

(I) [ seemed [Kabir.Erg to have made.Perf a big mistake]] participles

(8) *John saw [he catch fish]. (nominative embedded subject) —MC —T +A EurOpe_an Port}lguese infinitivals;
Dravidian participles; Welsh

Finite non-finite infinitivals; Turkic infinitivals
—MC —T —A English infinitivals; Chinese “non-
Bobaljik (1993) and Johns and Smallville (1999) claimed that ergative subjects cannot appear in non-finite environments. finite”

Nor can there be ergative agreement with the subject in these contexts: () [Kabir. Erg seemed [Kabir.Erg to have made.Perf a big mistake]]

Johns and Smallville note that linguists tend to classify non-finiteness in a given language when a verb

(9a)  Kaw-ak sagu-ak harrapa-tzen ikusi ditut. (Basque non-finite) category or clause exhibits at least two of the above three features.

cat-d.pA mouse-d.pA catch-ing  seen AUX.3pA.1sE
‘I saw the cats catch the mice.’

For example, unlike English, Middle Welsh infinitives can appear as the main verb in the sentence:
3 Basque “Raising to Ergative”

(9b)  Katu-ek sagu-ak  harrapa-tu / harrapa-tzen dituzte-la (Basque finite)
t-d.pE -d.pA ht  /catch-i AUX.3pA.3pE-that . . : : : i
?a . pL Mouse-.pa Calls cael-ing pA-“pE-td Sentence (14) looks similar to Rezac et al.’s (2014) Basque “Raising to Ergative” constructions. (23) =& dyuot : ynteu yr Lys [Middle Welsh]
ikusi dut. and-3ms come.inf he to-the court

?een AUX.1sE : . These Basque sentences contain an infinitive verb and the modal verb “behar”/“must”/“needs to”: AL D) SAMS L0 (S CauKL. \Talierman, J225b, Sitng Eyas, [62)
I saw that the cats caught / were catching the mice.

Some data from the following languages might be evidence for Bobaljik’s rule: (15)  Jon-ek eta Miren-ek; etorri behar du-te;. 5 Legate’s (2006) Absolutive Hypothesis
- | Jon-E and Miren-E come must AUX-3pE.
Hindi (Bhatt 2005, Mahajan 2017) ) . . . : . L .. : L .
Jon and Miren must come. The idea that case assignment is deficient in non-finite environments is discussed elsewhere with respect to
Basque (Rezac et al. 2014, Tollan 2013) absolutive case (Legate 2006; Coon, Mateo Pedro & Preminger 2014; Polinsky 2017; Coon & Vazquez
. . Alvarez 2025):
Nukuoro (Drummond 2023
< ) (16)  (Serg) Terg  behar [vaps ...  (Sass)...] (Raising to ergative)
| |
Warlpiri, though only partially (Laughren 2017) | | (i,ii) v-Agree/Case | . : « . e .
(i) T-Agree (Case if S Moves fo Spec.T) Legate proposed that in one class of ergative languages— “absolutive as nominative”, absolutive case cannot

(v) Move/EPP (optional) be assigned in non-finite environments to intransitive subjects and to transitive objects.

(10a) mé=ne [ram=ko/*0 kitab par’-te  hu-e] dekP-a (Hindi non-finite)
I =ERG Ram =AcCC /[NOM] book[NOM] read-IMPF be-PF-0OBI see-PF.M (17) [(SaBs) T [VaBs=s (SaBs) 1] (Regular unaccusative) (24) TP TP
‘I saw [Ram read(ing) a book].” (Event/proposition as direct object of ‘see’) /\ /\
Perfective complement T vP T (VP)
| |
Though there are interesting reasons to question that the Hindi (14) and the Basque (15) are on a par. : />\ :
(10b) mé=ne [bar[-0/ =ko par-ti hu-i]  dekM-i (Hindi non-finite) | |P S . (VinTR) V DP
[=ERG rain. F. [NOM]/ACC fall-IMPF.F be-PE-F. see-PF!! i | |

‘I saw [rain falling].’ (Event as direct object of ‘see’)

4 Bhatt et al. (2011) on Hindi Raisin
( ) J This is because the functional head that assigns absolutive case in these languages “T” is deficient unlike the “T”

in finite clauses.

(11) Main maantaa-hu ki [Raam-ne ek kitaab paRhii] (Hindi finite) Bhatt et al. (2011:5) claim that: “There is no straightforward equivalent to English-style raising constructions in
I believe that [Ram-Erg a book read Urdu/Hindi". . . . . y
» : [ g,, ] In Legate’s second class of languages— “absolutive as default”, absolutive case cannot be assigned to intransitive
I believe that Ram read a book. Bh | write that. “lag * H o " i | he Endlish ° , " o h " (6
att et al. write that, “/ag ‘attach to’ cannot be used with non-finite complements as the English ‘seem’ (e.g. John seems to be going home.)” (6). subjects in non-finite environments. However absolutive case can be assigned to transitive objects in non-finite
Therefore, Bhatt et al. might not assume with Mahajan that (14) can be well-formed for certain speakers. environments.
Though how robust is Bobaljik’s rule given the many apparent exceptions?: Bhatt et al. nonetheless identify interesting modal + infinitive constructions in Hindi. (25) 1P
/\

Bhatt et al. claim that these constructions cannot have ergative case even when the non-finite verb is transitive. T vP
a. Nominative subjects can appear in non-finite clauses in Western Portuguese (Legate 2006).

Bhatt et al. conclude that these constructions are best analyzed as involving control: DP/>\
b. Legate (2006:238) notes that, “all cases are available in nonfinite ("subjunctive") clauses” in Niuean, including ergative. VR VP

]
c. Mahajan (2017) cites a hindi sentence where an ergative subject might appear in a non-finite embedded clause. . N , | V/?)P
, (18) yasin=ne/*ko ye ki-ya (Hindi regular transitive perfective) T
d. Ergative agreement can appear in Ch’ol Mayan embedded “less-finite”/“non-finite” clauses (Coon & Vazquez Alvarez 2025.: Yasin.M.Sg=Erg/Dat this Nom do-Perf M..S g
‘Yasin did this.’ -~ . . . . .
This is because a functional head in the structure other than “T” can assign absolutive case to the object, namely
(12) Ngarrka-patu-rlu ka-lu-jana puluku turnu-ma-ni, (Warlpiri) o o little v transitive'.
man-PAUC-ERG PRESIMPF-3pl.SUBJ-3pl.OBJ bullock muster-NPAST (19) yasin=ko ye kar-na cahiye (Hindi modal + infinitive)
[karnta-patu-ku/karnta-patu-rlu miyi/*miyi-ku purra-nja-puru. | Yasin.M.Sg=Dat this.Nom do-Inf.M.Sg need.Sg

[woman-PAUC-DAT/woman-PAUC-ERG food.ABS/*food-DAT cook-NONFIN-TEMPC]

. . , “Yasin needs to do this.’
“The men are mustering cattle while the women are cooking the food.”

6 Outstanding Questions:

' ’ Though | 't think (19) is in th rfecti L . . _
(My translation of the non-finite clause: ‘while the woman cook food'.) (Though | don't think (19)is in the perfective) Are parameters relevant for describing the difference in case assignment across Legate’s two language groups?

Universal Grammar must permit children to learn ergative and accusative languages along with their rules for case assignment
(13) Kua kamata[ke halahe tamae  akau] (Niuean) (20) Yassin needs [PRO to do this]. (control structure) in non-finite environments.
PERF begin [SBJV cut ERG child ABS tree]
“The child has begun to cut down the tree’ (M [21]) One wants to know how theories of parameters may be relevant to this discussion.
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Behavioural Signatures of Dopaminergic Variation: A Machine Learning
Approach to N-back Performance
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Introduction Methods
COMT genotype influences executive functioning, Dataset & Participants Models implemented in WEKA:
particularly working memory and response inhibition (PFC) e Sample: 119 young women (ages 18-30) with both e ZeroR (baseline)
The COMT Val158Met polymorphism affects dopamine levels behavioural + genotype data? e Naive Bayes (probabilistic)
by altering enzyme activity': ® Measures: n-back task performance + COMT Val158Met e J48 decision tree (rule-based)
© Val/Val: higher COMT activity — lower dopamine — genotype (Val/Val, Val/Met (Het), Met/Met) e Random Forest (ensemble, nonlinear)
poorer wolrklng memory Pe.rform;nc;\e ’ | e Created participant-level features: Evaluation Metrics
O . — —
Il;/let/Met. Ck)Wer COMT actm:y 'gher dopamine o Mean RT (1-back, 2-back) e Accuracy: Overall correct classifications
.e.tter WOrking memory Per orm.ance | | o Total hits (correct responses) e Sensitivity (TPR): Correct identification of each
Traditional analyses may miss nonlinear relationships (e.q., > Total false alarms (incorrect responses) genotype class
dopamlncjz s inverted-U effect) o Genotype classification (Val, Het, Met) e Specificity (TNR): Correct rejection of non-target
Can working memory performance (n-back accuracy) e Final dataset: 119 participants x 8 features classes

predict underlying COMT genotype?

Feature Engineering

Hypothesis

We predict higher N-back accuracy scores in Met/Met
individuals and lower scores in Val/Val individuals

Extraction ...................... > Pl‘ocessing ...................... > Cleaning ...................... > Evaluation ______________________ N Classiﬁcation

Figure 2. Overview of the data processing and machine learning pipeline.

: Zone of optimal dopamine Results Conclusion
E e ZeroR (baseline): 47.88% accuracy; always predicted Het e No model outperformed the baseline (ZeroR)
2 COMT E (majority class) e Strong tendency to overclassify the majority class (Het)
'i _ Mmevmet R e Nalve Bayes: 27.73% accuracy (below baseline); e Minority classes (Val, Met) poorly identified across
E : t overpredicted Met, highest specificity models
= I o Achieved higher specificity (TNR) than other models e Behavioural features showed limited ability to
c E;T; —— J ® |]48: 40.34% accuracy; no meaningful splits = defaulted distinguish genotypes
;‘5: ! : : . to Het
' : . ) L
C;rtmalnnpamme'_eve's o Bandom Forest..40.34/o acc.uracy, similar to J48, no References
improvement with complexity
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Figure 1. The inverted-U dopamine response curve and
working memory in the Prefrontal Cortex (PFC)’



GOGNITIVE GONTROL IN BILIGNUALS AND MONOLINGUALS
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INTRODUCTION

Our research project replicates and extends the findings of
Blumenfeld and Marian (2014 ).

e Purpose: provide a deeper understanding of bilingualism and
related cognitive / language processes for practical implications
and further research

Bilinguals engage in linguistic competition, which has been theorized
to strengthen inhibitory control processes compared to
monolinguals. In this study, two conflict types are examined:

e stimulus-stimulus conflict: when two features of a stimulus
compete at the representational level, - measured through the
Stroop task

e stimulus-response conflict: when a stimulus automatically
triggers a motor response conflicting with a task’s response rule.
- measured through the Simon task

Predictions / Hypothesis

e Bilinguals should show an advantage on the Stroop task through
faster response times compared to monolinguals

e Language groups are hypothesized to affect Simon RTs and
Stroop RTs

e Monolinguals should show no difference in performance across
both task types

e The bilingual advantage should result from the cognitive
mechanism embedded in the Stroop task ( stimulus-stimulus
conflict), which they engage in more

METHODS & MATERIALS

Particpants
e 21 university students, ages 18-22 (M age = 20)
e 61.9% female, 38.1% male
e Participants classified as: monolinguals (English), bilinguals
(French, English) and multilingual (French, English and
another given language).

Materials
e Laptops used to record reaction times
o LexTALE-FR test
o measured French proficiency
o used to classify bilinguals vs monolinguals
e Stroop Task
o Measured stimulus-stimulus inhibition
o Participants identified the ink colour while ignoring the word
e Simon Task
o measures stimulus-response inhibition
o Participants responded to colour of the circle while ignoring
it's location on the screen

PROCEDURE

e Participants were recruited by email, social media or in person
e Participants completed:

o> 1. Demographic questionnaire

o 2. LexTALE-FR language proficiency test
e Participants then completed two tasks:

o Stroop Task

o Simon Task
e Practice trials were provided before each task
e Reaction time and accuracy were recorded, but reaction time

was what was used to test inhibitory control

e Total participation time: ~ 8-15 minutes

RESULTS

Our results suggested no significant result between the
bilinguals and monolinguals on either the Stroop (p = .469) or
Simon (p =.977) tasks according to an independent samples t-
test. Large standard deviation across scores suggests high
variability across the scores. As seen in Figure 1, the scores of
the Stroop Task were not very different, and the same can be
said about the Simon Task in figure 2

stroop Task

140
120 Figure 1: Means and
Medians

in the Stroop test
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IMPLICATIONS

These findings suggest that the bilingual
cognitive advantage in inhibitory control may
not be as consistent as proposed, challenging
previous conclusions [1].

The high variability across scores suggests
individual differences may play a stronger role
in task performance than language group
membership alone.

These results highlight the importance of
precise participant classification, controlled
testing environments, and sufficient trial
counts for reliable and replicable findings in
bilingual cognitive research.

CONCLUSIONS

Bilingual cognitive advantage:

e Not a straightforward or universally
replicable phenomenon. Further
investigation is needed before firm
conclusions can be drawn

Future research:

e Should operationalize bilingualism more
precisely, use larger samples, standardize
testing conditions, and explore variables
such as language switching frequency and
working memory capacity

Broader significance:

e Understanding when and how bilingualism
strengthens cognitive control has
implications for cognitive science,
education, and our understanding of how
language shapes the mind
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Effect of Encoding Level and Test Type on False Memories

By: Daisy Hagens, Taylor Moon, and Olivia Schieber-Mule

Introduction

Y‘

Findings %

Deese-Roediger-McDermott (DRM) Paradigm:
Participants study a list of semantically similar words,
used to test memory recall [1].

Critical lure: Semantically similar word not present in
the DRM list [2].

Research Question: How does encoding level (deep
vs. shallow) and test type (recognition vs. recall)
Impact memory accuracy and false memory rate?

Hypothesis: Higher false memory rate reported in
deep-encoding, compared to shallow-encoding and
higher false memory rate in recognition testing,
compared to recall.

Partlmpants 32 adults aged 19- 29(M 21.9, SD =2.40),
20 females and 12 males, fluent English speakers.

Materials:

Mountain
Hill, Valley, Climb, Summit,
Top, Molehill, Peak, Plain,
Glacier, Goat, Bike, Climber,
Range, Steep, Ski

Cold
Hot, Snow, Warm, Winter, Ice,
Wet, Frigid, Chilly, Heat,
Weather, Freeze, Air, Shiver,
Arctic, Frost

e Deep Processing: Daily Use 1(not often)to 5(often)
e Shallow Processing: Letter Count

Procedure:
1.Study List (Shallow or Deep)
2.Recall or Recognition Task
***Distractor Task ****
3.Study Second List(Shallow or Deep)
4.Recall or Recognition Task

e [he Encoding Level

Interaction of Encoding Level and Test
Type on Memory Accuracy
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e Both Encoding Level and Test Type have
significant main effects on memory accuracy.

x Test Type interaction on
memory accuracy is significant.

Discussion

These findings suggest that memory accuracy is
higher on recognition tests compared to recall tests,
and further increased during deep encoding. Test type
and encoding level did not significantly affect critical
lure presence, though the interaction meant that
critical lure presence was highest on the recall-
shallow condition and recognition-deep condition.

Limitations: Semantically similar words not included
on the original list were also recalled, but we did not
analyze other critical lures reported in the recall tests
for consistency with the recognition test.
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Interaction of Encoding Level and Test
Type on Critical Lure Presence
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e Neither Encoding Level nor Test Type had a
significant main effect on critical lure presence.

x Test Type interaction on
memory accuracy is significant.
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